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CHALLENGES & SOLUTIONS 
•  Addressing the high cost of PEVs  
•  Addressing the limited charging infrastructure 
•  Addressing consumer misconceptions 

 

CARBON CONTEXT 

SUMMARY  
& OUTLOOK CURRENT EV INDUSTRY 

PRESENTATION STRUCTURE 



How the U.S. can achieve an 83% reduction in 
CO2 emissions relative to 2005 by 2050? 

1. Context 



Which CO2 polluter is hardest to mitigate?  
Transportation is 26% efficient and is 92% oil-powered.  



Passenger vehicles are the largest piece of the 
transportation pie and the easiest to electrify 

Passenger vehicle oil 

Passenger vehicle NG 

Passenger 
vehicle biofuel 

Freight oil 

Freight biofuel 

Freight electricity 
Air oil 

Other NG 

Caveat: We should switch to public transportation as much as possible eventually, but this 
cannot all be built by 2050. 

Blue = Passenger Vehicles 

Red = Freight 

Green = Air 



How much can we decrease energy use by cars? 
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Term 1 dominates for city driving (<0.47 mi before braking).  
We must reduce mc and v. 

Power
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How much can we decrease the mass of cars? 

1975 



How many electric vehicles will we need, and how 
much energy will they require? 

Assumptions: 
-  BAU: car-miles traveled increases 42% 

by 2050 
-  All cars are 3,000 lbs 
-  10% reduction from BAU due to ride 

sharing and public transportation 
-  ICE is 18% efficient (true today) 
-  Electric motor is 80% efficient (true 

today) 

256M ICE cars 360M EVs US: 

World: 809M ICE cars > 1B EVs 
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2. EV Industry 



BEV PHEV 

PEV 



Source: https://www.iea.org/publications/freepublications/publication/Global_EV_Outlook_2016.pdf 

The EV Market is growing ever more rapidly 

PEV 

BEV 



…Still, 1 billion EVs by 2050 would be off-the-charts 

Today:  
2 million 

(0.2% of fleet) 



Some countries are on track for fast adoption 
Japan, Norway, The Netherlands 



3. Challenges 
& Solutions 

https://www.pinterest.com/stacey_ault13/cars/ 



3. Challenges 
& Solutions 

https://www.pinterest.com/stacey_ault13/cars/ 

High cost of PEVs 

Consumer 
confidence 

$!#%$! 

Limited charging infrastructure 

Are we 
there  
yet? 



How expensive are PEVs? 

2017 BMW i3 
$43,395 

81-114 miles 

2017 Chevy Bolt 
$37,495 

238 miles 

2017 Nissan Leaf 
$31,545 

107 miles 

2017 Tesla Model S  
$69,200 to $135,700  

210-315 miles 



Sources: https://www.iea.org/publications/freepublications/publication/Global_EV_Outlook_2016.pdf, US DOE 
(2015 and 2016) for PHEV battery cost and energy density estimates; EV Obsession (2015); and HybridCARS 
(2015) 

How expensive are PEVs? 



Increasing fiscal incentives increases EV share 
of new vehicles 

Source: http://www.theicct.org/comparison-ev-policies-europe-2016 



BMW i3 

#2 
selling car last month 

NORWAY CASE STUDY: 
EVs already have 5% market share in Norway. In 2016, 37% of 
new cars sold were EVs. How has Norway achieved this high EV 
penetration?

Policies 
Tax & Toll Exemption 

Bus Lanes & Free Parking 

7,632 Charging points 

Home charger incentive 



Norway 

Similar to the USA: 
•  Sparsely populated  
•  Approximately 80% people live in urban areas 
•  90% of passenger-miles traveled by car 
 

Population 5.2 million 
High GDP per capita 
Electricity mostly hydropower 



Norway 

Of new vehicles: 
12.6% are BEVs 
1.2% are PHEVs 
 
Of all existing vehicles: 
5% are EVs 

Population 5.2 million 
High GDP per capita 
Electricity mostly hydropower 



Fast DC charging stations in Nebbenes, Norway 



Electric car rally in Geiranger, Norway 



Electric car rally in Geiranger, Norway 



Norway government fleets transition to PEVs 

Police vehicles Public buses 

Private cabs Public taxis 



How have they achieved this? 
•  Paid ~1.9 million euros for 

400 charging stations 
between 2008-2011 

•  Collaborates in Europe-
wide urban EV project 
(exchange knowledge) 

•  Public-private partnership 
for car sharing: Statkraft 
(publically owned energy 
utility) sponsors Move About 
(car sharing company) 

Oslo 
Highest EV density of any capital 
Goal: climate neutral by 2050 
Pop: 650,733 
Charging points: 1,820 
Registered EVs: 12,000 

EV Parade for Al Gore and IPCC 
Chairman Rajendra Pachaur 



Make public investments in R&D 
DOE’s EV Everywhere aims to increase the adoption and use of PEVs 

https://energy.gov/eere/electricvehicles/about-electric-vehicles 



“
”

With more research and 
incentives, we can break 
our dependence on oil 

with biofuels, and become 
the first country to have a 
million electric vehicles 

on the road by 2015 

Support supply chain development 

Recovery Act 
Loans to EV factories 

 

Grants to support OEM factories 
 

22,000 charging stations 
 

CAFE standards 
 
 



https://www.pinterest.com/stacey_ault13/cars/ 

Limited charging infrastructure 

Are we 
there  
yet? 



Japan has more charging stations than gas stations 

4 companies partner with Japanese government install 8,000 normal chargers 
and 4,000 quick chargers (expanding # chargers more than 2x) 

2015 
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Consumer 
confidence 

$!#%$! 



Ford Focus Electric 



Elektromobilitätsgesetz 
Electromobility law 



G-Wizz 

Milkfloat 
Renault Twizy 

EVs are cool,  
right? 



RACING GREEN ENDURANCE 

26,000km 
14 countries 



RACING GREEN ENDURANCE 



“ ”
RGE Aim:  

 
To inspire grassroots innovation and 
stimulate education through record  
breaking adventure & technology. 





4. Summary &  Outlook 





•  Japan has third largest EV fleet in the world, yet has stopped investing in EVs as heavily 
 
•  Government has decided to try to transition to hydrogen economy with fuel cell vehicles 



https://www.pinterest.com/stacey_ault13/cars/ 

High cost of PEVs 

Consumer 
confidence 

$!#%$! 

Limited charging infrastructure 

Are we 
there  
yet? 

Demand side strategies 
provide financial & non-financial incentives 

encourage utility rate discounts 
transition government fleets to PEVs 

 
Supply side strategies 

make public investments in R&D 
create tailored workforce training programs 

support supply chain development & financing 

Invest in chargers in public spaces 
Provide incentives for installing chargers 
Collaborate with private charging station providers 
Streamline local zoning and permitting 
Disseminate information on charger locations 

Develop a consumer education plan 
Establish public demonstration of PEVs  

Summary of Solutions 



One billion electric vehicles… 

•  Means all cars are electric 
•  Will be enabled by policy 
•  Will be enabled by steep increase in 

electricity production 

256M ICE cars 360M EVs US: 

World: 809M ICE cars > 1B EVs 
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